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ABSTRACT : PURPOSE: To obtain the subject composition having a low dielectric constant and a 



high-frequency constant, also having a favorable electromechanical coupling coefficient, 
easy to process elements therefrom, and free from environmental problems. 

CONSTITUTION: A piezoelectric ceramic composition of general formula 
(NaXKiJ()(Nbi.YTaY)03 (0.2<X<0.8; 0.0<Y<0.5). Besides, this composition is 
incorporated with 0.01-2.0wt.% of at least one kind of primary transition metal compound. 

COPYRIGHT: (C)1995.JPO 



INSOOCfD; <JP_«)7082024A_AJ.> 



C 0 4 B 35/195 
HOIL 41/187 



<i'^> i2t ^ 4# $g <A) 



9274 -4M 



1^im¥5- 2^48728 

^0tc 5 ^(1993)9^ SB 



F I 



4#M¥7-82024 

M3)1^0B0 -4^b3c7 ^-(1995) 3 H280 



C 0 '1 B 35/ 00 J 
HO 1 L 41/ 18 10 1 J 

m^m^ m^T^ m7^m<n^2 fd (^3 m) 

(71) a',^A 000006231 

(72) ^0^^ m^si 



(54) {^m<7>zm }£%.m.^^^iK'^ 

(57) [^*<J] 

[t*bt] — (NaiKt-i) (Xbi-'(Tat)O 

^. 

0. 2^X^0. S 
0. O^Y^O. 5 

<7)^^^;5^0. 0 1-2. 01[S%C;^<c^J:o7i^J&-C 



NSOOCtD: <JP_407082024A_1_> 



— 149- 




— : (NajKi-v) (Nbi-iT 

a^) O; 

0. 2^X^0. 8 
0. O^Y^O. 5 

[00 0 n 

[0 0 0 23 

>IS$& (Pb (Zr. Ti) O:,) ^ifefK^^-tT-Sf^^ 
f4 ^ & H-r ^ (C @ 4r o iS&MaS^jUi^ $ U lEt «SiES 

[0 0 0 3] ^LT. cne>«jt£^iasm^^tLT, 

WAfi. Fb (Z r, Tl) O3OP bco— 0g=&B a. 
Sr. C a/^t'(0_ffifiC07C5^-CS?J^L>^rt>c?). 
P b (Z r. T i> 0,:c^nfiE5^^t LT. Pb (Mn 
: 33b: :) O3 ^ P b (Mnl-iNb:-.) Oj^rSdfg^ 

[00 0 43 

[!^^;5t^^L<:fc^iT-5^JIS] Vt^L^ Pb (Zr. 

Ti) 05^*.mflici-r^iiffi2ee5fe(DiE€afcggitt^^i5{c 

-y~f^■i:^^zm^^^^z\±m^•VU\.^>L^^^^r&im^^fi-$>^. 
CO 00 5] ^tz. ^^'XgyiUiJ^Kfe-cti, ^<r>mi 
^^-^m^ 2 0 0 0Hz • mnmx'$> 0 . mx\i. I 0 

^S^I-^r^iiffl-r^^^, -^C0©;?^^0. 2imm^\Z^'Vm 

< T^tZ^^/)i$^o. M2:/)mu^z^^ ti^o\!^m^.f}^^ 

[0 0 0 6] ime£4'tcM^.«-c^>^P b^6 0 

[0 0 0 7] yf^m^mn. ±$dmm.4i^mikf^hoj-c 
^ 0 . f&^^^m'm.^^^i'^mt^^^^^^r^tthizi^ 



»OCtO: <JP_407082024A_I_> 




^ 2 > ^^g^ijz 7-8 2 0 2 4 

2 

[0 0 0 83 

[SS$r^^-r^>^c«6coTg!:3 Kffin6^^]l/7K-r-5r-«6 

(NaiK: ,) (Nb- rTa:) Oi 
T^^n, mild— jejC4'C0X&t/Y;)V 

0. 2^X^0. 8 
iC' 0. O^Y^O. 5 

<r>^m\z^^z.h^^m,trt^. 
[0 0 0 9] ^tz. 2^®^2(^^^q^cDrETgffiJiS*a.^^ 

2. ^^^%\zt4.^^r^nM^xmiVivrzz>L^^m.ti 

[0 0 I 03 I CO^B^cOFH^ffii(^M^i^(:*3Ci 

T, X (f /cC*5^N*a(D^;Lf>£^) =£:0. 2 — 0. 8t 
LfcOti. X;05cco«S^^n^,i:^'$:rJ:^^^^^^^^^^ 

[0 0 1 I] S/c, Y ktt^f:>^i: xx<D^)V9im ^ 
0. 0-0. 5 cL/::<7)ti. Yfi^O. 5 

^ C <i:;5tT^/U < /cC-S C i t~ J: -6. 

[0 0 12] ts^\z. ^^m2omm<D\±^m,nm^m 

30 [0 0 1 3] ^LT, -^CO^JiUfiJ^^^O. 0 1-2. 0 
[0 0 14] 

[0 0 I 5] ^f. LT. K.CO., L 

40 CO3. Na:C03. Nb:0.. TiO:, \ln:0»$:>H 

7 0 0-9 0 0T-e 

;«iC1^W!'L. 4 0 >t y > 3.c/-).is<5vi^ifiL-CtuJ^s^t!5'& 
fr-^rz. ^(C, 7 o 0- 1 0 0 0k«XciD2c7>i£:^ 

-CitSl2BHD. P^^l. 2mmtOr]^IZfile?^L/z^. 10 

0 0- 1 2 5 oxrcoia/tT^bjc^rf/xiv aggi-jis^f^ 

50 fz. 
150- 



(3) 



^m^7- 8 2 0 2 4 



[0 0 16] ^LT, ;iOiSSRffiC0^iS W^lS) 
l8<S^^^fifeL/^tfe, 1 5 0-2 0 0X:<D^l^:t-1 Jl^-C 



[0 0 183 

can 











X 


Y 


T i O, 


Mn zOj 


£ r 


(%) 


k t 

{%) 




f -TC 


1 


0.5 


0.0 


0.0 


0. D 


150 


30 


36 


3520 


-100 


2 


as 


0.0 


0.0 


0. 5 


280 


43 


43 


3480 


-120 




0.5 


0.0 


0.5 


0.0 


250 


40 


41 


3450 


-80 


4 


0.6 


0.0 


0.0 




300 


48 


45 3450 


-50 


5 


0.6 


0.0 


1.0 


ao 


270 


42 


44 


3440 


-100 


6 


0.4 


0. 0 ^ 0. 0 


0,5 


200 


27 


33 


3500 


-200 


7 


0.4 


0.0 


0.0 


LO 


220 


30 


35 


3490 


-120 


8 


0.5 


0. 1 


0.0 


0.5 


:^30 


4S 


50 


3150 


-10 


9 


0.5 


0-2 


0.0 


0.5 


3S0 


45 


43 


3420 


+60 


10 


0.5 


0.3 


0.0 


0.5 


400 


39 


42 


3390 


+ 150 


n 


0. 4 0. I 


0.0 


0.5 


30O 


40 


43 


3480 


-10 


12 


a 4 j 0. 2 


0.0 


0.5 : 


340 


37 


40 


3450 


+90 



[0 0 19] ^llZ7i<-t^O\Z. C(D^m(^^mmiZ:^' 
f}^^^^WZ':>\.^Xlt, £r;>n 5 0-4 0 0, K p 
27-48 %. Kt*^ 33-50%. mi&1k^^fj^3 3 
9 0-3 5 2 0, f - TCf)^-2 0 0-+ I 5 0 (P/mm 

[0 0 2 0] i^tm'^(ri\^'m^n^)m)\x. h^e 

[00 2 1] 

OsT^^n. /f^o. m^—n^^<r>\dLXS^fi^. 0. to 

2SX^0. 8. 0. OSY^O. 5t7)$5ffl{C^>OcfcO 



[0 0 2 2] ^/*c. ^l^^2c?)^i!^3corfmflS^^bt1^ 

ti. i^w^\^'m\(r>w.tmn^^mz. <^b(z. ^- 

rtto. 0 1-2. ^'s^^%\zti,^^oum^'t:mfSi\^x 
h^^cDT:. ±aQmicofeH^<7)jfEmfiKg5mfeKi^cfcot)$*^ 

[0 0 2 3] Lr^;i^oT, i^m^^n(n)^nM^mm^\z 

[0 0 2 4] S/i. j^&gc^Sfcrt^t^^^feco-^^^vg^^'jm 
[0 0 2 5] lilJ6t£^^l- 1^ b*:1^^L/-^i'C7)-C. 



NSOOCtD: <JP_407082024A_I_; 



— 151 — 



